Injuries to the Urinary Tr4t 8 % ; [Abridged] ;-«, -I Mr J C Anderson (United SheffieldHospitals)
The kidney is injured in football, mining and traffic accidents, the ureter by surgical misadventure or in open missile wounds, the bladder in lower abdominal contusions, the urethra proximal to the urogenital diaphragm in mining and traffic accidents, the urethra distal to the urogenital diaphragm by straddle accidents. Injury to the urethra above the diaphragm is commonly associated with damage to the pelvic girdle.
The clinical picture may be obscured by multiple skeletal or visceral injuries or by unconsciousness. The consequent low blood pressure and diminished urinary output causes delay in establishing the presence of himaturia and reduces the value of an excretory urogram in the earlier phase, but it also lessens extravasation of urine. Most patients are seriously injured and require treatment for shock. During this period the chest and abdomen, including the pelvic girdle, should be X-rayed.
Injuries to the upper tract seldom require early specialized investigation or operative treatment, whereas injuries to the lower urinary tract demand early assessment and operative treatment if distressing physical and psychological sequele are to be avoided. For this reason lower tract injuries are dealt with first. These are either above or below the urogenital diaphragm. The accepted classification is: Bladder Intraperitoneal rupture Extraperitoneal rupture }in abdominal contusions Urethra Proximal to the urogenital diaphragm (associated with fracture dislocation of the pelvic girdle) Distal to the urogenital diaphragm (in straddle accidents) Injuries above the diaphragm are not always obvious but should be suspected and excluded if the pelvis is fractured or dislocated, especially if there is wide separation of fragments. The symptoms and signs are muscular rigidity, swelling, bruising, dullness to percussion, bogginess and tenderness on rectal examination. As a rule the patient cannot pass urine and attempts to do so are painful. Blood may exude from the penis and urine passed is blood-stained. Consideration of the sequelk emphasizes the need for early diagnosis and operative treatment; they are infection with pelvic cellulitis or peritonitis, fistule, stones in the upper or lower tracts, urethral stricture, renal damage by infection or back pressure, impotence and sterility. Diagnostic procedure: I believe in passing a soft catheter; if this is unsuccessful or unduly painful, a urethrogram might disclose the site and extent of the injury, but this is seldom necessary. Even when the catheter appears to enter the bladder it may in fact lie in the space of Retzius or the peritoneal cavity (Fig 1) , but the efflux may yield a clue; it may be clear urine, blood-stained fluid or blood coming freely, as a dribble, or in drops, possibly influenced by respiratory movement. If opaque medium is injected by means of a Canny-Ryall syringe held vertical to avoid introducing air, it should not be painful, and when pressure on the rubber bulb is released the fluid should be recovered quickly and totally. It should be noted whether the fluid is clear or blood-stained. If the fluid is not completely recovered, the eye of the catheter is obstructed by clot, pelvic cellular tissue, omentum or gut (Fig 1) . If varying amounts are recovered after several quickly repeated injections using the same fluid, it is likely to be clot that is obstructing the catheter. The patient may now be X-rayed and the site and pattern of the retained opaque medium noted. (Fig 2) , and is retained for a minimum of fourteen days by which time the prostate is tethered by organized fibrous tissue. To get the catheter into position it may be necessary to pass * it from the exteral meatus into the space of ¶~~~~~~~Retzius whilst a second catheter is passed from the internal urethral orifice into the space of Retzius. These are tied together and the first is pulled into the bladder (Fig 3) . it is an intraperitoneal rupture of the bladder or k an extraperitoneal rupture of the bladder or posterior urethra. Rupture of the urethra is generally complete and occurs just above the urogenital diaphragm. This is easily determined by passing a finger deep into the pelvis and noting whether the prostate is fixed or floating. Ruptures of the bladder are easily repaired, and are pl into th b r a r drained by urethral catheter for four to six days. If the posterior urethra is torn across, a stiff whistle-tipped catheter is passed from the external meatus into the bladder and retained as a splint. T'he end is spigoted to prevent ascending infection, and the bladder is drained by a suprapubic tube. fh romra cthete eye tnhrough the a supurapbi Fig 3 A simple method otf pulling into the bladder the catheter which passing fo th ey thog th surpbc is to act as a urethral splint in the perineum and the escape of blood from the external meatus.
If a catheter can be passed into the bladder no operative treatment or catheter drainage is necessary, but if there is a hamatoma it should be incised and evacuated to prevent subsequent fibrosis and possible stricture. If a catheter cannot be passed a urethrogram may determine the nature and site of the lesion. It should then be approached from the perineum and if possible repaired with fine catgut. Drainage by urethral catheter is maintained for four to six days. A Gibbon catheter is best, because the small calibre allows exudate to escape. If the damage cannot be easily repaired, the skin edges should be stitched to the edges of the urethra to establish a urinary fistula lined by epithelium; it might be necessary to use a scrotal flap to achieve this. The bladder should be drained by a 6atheter passed through the perineal wound or possibly by suprapubic drainage. Later the urethra is reconstituted by a plastic procedure.
Since 1953 I have treated 20 patients with injuries to the lower urinary tract. Six had been dealt with elsewhere and were seen because of subsequent trouble. One had sustained a ruptured bladder with serious sequele but the ultimate result was good. Five had sustained rupture of the posterior urethra. In one the displacement had not been corrected and his bladder had been drained suprapubically for eighteen months, but by a combined suprapubic and perineal approach I was able to correct the displacement and the result was good. In another instance I repaired a urethral fistula; the patient's urinary control was weak but he had a fairly good result. Two patients injured in later childhood had multiple calculi with weak control; their control has remained weak but they have grown to be reasonably fit and normal young men. One elderly patient, as a result of a mining accident, sustained a urethrorectal fistula necessitating a colostomy. The fistula was successfully repaired and the colostomy closed, but he developed a severe urethral stricture for which an ileal conduit was established. He is now 73 and leads a normal life. Had he been younger his urethra would have been reconstituted, but he was old and ill when the urine was diverted.
In 14 instances I dealt with the initial injury. One woman had a ruptured bladder; this was treated by urethral drainage, with a good result. One man, mentioned below amongst the urethral injuries, had both a ruptured bladder and a ruptured posterior urethra. Six patients had incomplete ruptures; each had urethral drainage for two to seven days; the result was good in each case. Two had ruptures of the membranous urethra. One, after suprapubic drainage, de-rig 4 In October 19Y5 a coal miner, agea ta, sustainea a fractured pelvis and a complete rupture ofthe posterior urethra. This urethrogram, obtained in November 1960, shows a normal urethra. The patient is both potent and fertile veloped a urethral stricture which required a urethroplasty, with a good result. The second had catheter drainage for two days; he also developed a stricture which was repaired by a plastic procedure; the result was good. Five patients had complete ruptures of the posterior urethra. Three developed strictures six to eighteen months afterwards and required a urethroplasty; the results are good. Two patients made an uncomplicated recovery with a good result. The 5 patients with rupture of the posterior urethra were treated initially by the technique which I have advocated (Fig 4) .
Renal injuries may be contusions or ruptures. In contusion there may be minor capsular or parenchymal tearing with extravasation of blood but no urine. Ruptures may extend into the calyces or pelvis, and a major vessel may be torn with extravasation of urine and blood, and there may be other visceral damage. Pain and ha?maturia are present in all cases, but are no measure of the severity of the lesion. The haematuria may be slight with serious damage. Tenderness and muscular rigidity are present and proportionate in all cases; there is no tumour or spreading dullness in contusion but these are present in 33 % of ruptures and are a measure of severity. Thirtythree per cent of contusions and 50 % of ruptures manifest shock which is not in proportion to the lesion. Rectal tenderness is present if there is intraperitoneal leakage.
A straight X-ray of the chest and abdomen is required. This may show loss of psoas line, scoliosis with concavity of the spine towards the injured kidney, gas in abnormal situation, intrathoracic damage or rupture of the diaphragm. Excretory urography is vitiated by the low blood pressure, but it may be done if the blood pressure is reasonable. It may disclose unilateral impairment of function, calyceal distortion, extravasation and, most important, it may provide evidence of normal function on the uninjured side.
In Britain surgeons frown upon meddlesome, possibly harmful, investigation by cystoscopy and retrograde pyelography, and believe this to be unnecessary in the early stages. I believe that the severity of the injury can be assessed from the clinical picture (h,ematuria being, present) and a straight X-ray, possibly supported by an excretory urogram; the difficulty is to determine the necessity for surgical intervention. American opinion favours early intensive investigation and exploration of a' large proportion of cases. It is thought that the incidence of complications is reduced by surgical interference, butI suspect that this is achieved by the sacrifice of an undue number of kidneys that would survive with a more conservative approach. The object is to save life and conserve as much 'functioning renal tissue as possible. There is an immediate mortality from hemorrhage, shock and associated injury. These are the only cases likely to benefit from early intervention. So, the indications for surgical intervention are: Failure to respond to resuscitative measures, increasing tenderness or tumour, and associated visceral damage.
At operation the patient should be,supine. The kidney is approached by a paramedian incision to which a horizontal limb is added or through an oblique incision to which a vertical limb can be added to provide wide access. The reasons for this approach are: (1) To avoid movement of patients with multiple injuries. (2) To afford easy access to the renal pedicle to stop bleeding. (3) To give easy access to repair other visceral injuries. (4) The other kidney can be felt if its condition is doubtful.
A kidney may bleed freely when it is delivered but the bleeding will cease when the organ is replaced. All renal tissue with an adequate blood supply and a connexion with the bladder should be conserved. Bleeding can often be controlled by packing. Subsequent care: An excretory urogram should be obtained some months later'and repeated blood pressure estimations should be recorded for one to two years, lest hypertension develop. McCague (1950, quoted by Gordon-Taylor 1953) reviewed 66 consecutive patients of whom 31 had contusions and 35 ruptures. None of the 31 with contusions died or had subsequent disability. Three of the 35 patients with ruptures of the kidney died of shock within twenty-four hours; 32 survived; 2 required nephrectomy within twenty days and 6 required incision and drainage or packing within forty-seven days, but all recovered. Subsequently only one patient, a boy aged 11, required nephrectomy eight months.after injury; he developed hypertension; the kidney was hydronephrotic with marked perirenal fibrosis and vascular compression; his blood pressure returned to normal.
In conclusion, I wish to make a strong plea for early co-operation between the orthopeedic surgeon and the urologist in the assessment and treatment of these patients.
Mr F W Holdsworth (Royal Infirmary, Sheffield)
Injury to the Genito-urinary Tract
Associated with Fractures ofthe Pelvis
Damage to the bladder and urethra is generally supposed to be a common complication of fractures of the pelvis. Certainly when it does occur it is a serious injury which requires prompt and efficient treatment necessitating close collaboration between the genito-urinary and the orthopedic surgeons.
Incidence
Excluding isolated fractures of the wing of the ilium, there were 242 fractures of the pelvic ring and of the acetabulum treated in the accident unit of the Sheffield Royal Infirmary in the past ten years. Only 12 of these had associated damiage to the urethra or bladder, an incidence of 5%. Ten of these 12 patients had a rupture of the membranous urethra, usually complete, whilst 2 had an extraperitoneal laceration of the bladder above the prostate.
We classify fractures of the pelvis into three types: (1) Hindquarters dislocation and fracturedislocation.
(2) Isolated fractures of the pubic and ischial rami. (3) Central fracture-dislocation of the hip.
In this series there were 74 hindquarter dislocations, 159 pubic and ischial fractures and 9 central hip dislocations. Ten of the 12 bladder and urethral injuries were associated with hindquarter fracture-dislocations and only 2 with isolated pubic and ischial fractures. Thus the total incidence of genito-urinary injury is low, and, as
